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ABSTRACT

Background: Blood transfusion is a critical component of care in obstetrics and gynecology,
particularly for the management of hemorrhage and anemia. However, inappropriate utilization of
blood and blood components can lead to unnecessary risks and strain limited blood bank resources.
Periodic audits are essential to evaluate transfusion practices and ensure rational blood use.

Objectives: To audit blood utilization efficiency in obstetric and gynecological services at a tertiary
care hospital by assessing transfusion patterns, indications, component usage, and safety, and to
compare transfusion practices between the two patient groups.

Methods: A prospective observational audit was conducted in the Department of Obstetrics and
Gynecology of a tertiary care teaching hospital from March to September 2025. All obstetric and
gynecological patients who received blood transfusion during hospital admission were included.
Demographic, clinical, and transfusion-related data were collected using a structured proforma. Data
were analyzed using SPSS version 23. Categorical variables were expressed as frequencies and
percentages and compared using the Chi-square test. A p-value <0.05 was considered statistically
significant.

Results: A total of 160 transfused patients were analyzed, including 91 obstetric (56.9%) and 69
gynecological (43.1%) patients. Obstetric patients were significantly younger, whereas gynecological
patients were predominantly above 45 years of age (p <0.001). Severe anemia was significantly more
common among gynecological patients (65.2%) compared to obstetric patients (27.5%) (p <0.001).
Obstetric transfusions were mainly indicated for asymptomatic anemia, while gynecological
transfusions were primarily due to hemorrhagic conditions and malignancy. Packed red blood cells
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were transfused in all patients, reflecting appropriate component-based therapy. Most patients
received one or two units of PRBCs, with no significant difference in transfusion volume between
groups. Unbooked obstetric patients constituted a significantly higher proportion of transfusions (p =
0.048). Transfusion reactions were rare, with only one acute immunological reaction reported.

Conclusion: Blood transfusion practices largely adhered to rational, component-based principles.
However, gaps in antenatal care and late presentation of gynecological anemia contribute to
potentially avoidable transfusions. Strengthening preventive strategies, early anemia management,
and regular transfusion audits can further optimize blood utilization.

Keywords: Blood transfusion audit; Obstetrics; Gynecology; Anemia; Blood component therapy;
Transfusion practices; Patient blood management

INTRODUCTION

Blood transfusion is an indispensable therapeutic intervention in obstetrics and gynecology, playing
a pivotal role in the management of acute hemorrhagic conditions and severe anemia. Obstetric
hemorrhage, particularly postpartum hemorrhage (PPH) and antepartum hemorrhage (APH), remains
one of the leading causes of maternal morbidity and mortality worldwide, especially in low- and
middle-income countries [1]. In gynecological practice, chronic blood loss due to abnormal uterine
bleeding, fibroids, adenomyosis, and gynecological malignancies frequently results in moderate to
severe anemia, often necessitating blood transfusion as part of medical or surgical management [2].

Globally, maternal hemorrhage accounts for nearly one-fourth of maternal deaths, with a
disproportionate burden borne by resource-limited settings where access to timely transfusion
services is often constrained [3]. Even in tertiary care hospitals, delays in blood availability,
inappropriate ordering practices, and suboptimal utilization of blood components contribute
significantly to adverse outcomes. Blood is a scarce and irreplaceable resource, and its collection,
testing, storage, and distribution involve substantial logistical and financial investments. Therefore,
ensuring rational and evidence-based use of blood and blood products is both a clinical and ethical
imperative [4].

Advances in transfusion medicine have emphasized a shift from whole blood transfusion toward
component therapy, including packed red blood cells (PRBCs), fresh frozen plasma (FFP), platelets,
and cryoprecipitate. Component therapy allows targeted replacement of deficient blood elements,
thereby minimizing transfusion-related risks and optimizing resource utilization [5]. However,
despite well-established guidelines, inappropriate transfusion practices such as liberal transfusion
thresholds, unnecessary single-unit transfusions, and empirical ordering of multiple units remain
prevalent in obstetric and gynecological settings [6].

Clinical audits have emerged as an effective tool for evaluating transfusion practices and identifying
inefficiencies in blood utilization. A blood transfusion audit systematically assesses the
appropriateness of transfusion indications, component selection, and utilization indices such as
crossmatch-to-transfusion (C/T) ratio, transfusion probability (T%), and transfusion index (TI) [7].
These indicators provide objective measures of transfusion efficiency and help institutions identify
areas of over-ordering, wastage, and deviation from standard protocols.

Several studies conducted in obstetric and gynecological departments have demonstrated wide
variability in transfusion practices across institutions. Studies from India and other developing
countries have reported C/T ratios exceeding recommended limits, indicating excessive cross-
matching relative to actual transfusion requirements [8]. Such practices not only increase workload
for blood banks but also lead to unnecessary reservation of blood units, limiting availability for
emergencies. Audit-based interventions, when combined with clinician education, have been shown
to significantly reduce inappropriate transfusions and improve adherence to guidelines [9].
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Obstetric patients represent a unique high-risk group due to the unpredictable nature of hemorrhagic
complications. Conditions such as placenta previa, placental abruption, uterine rupture, and severe
pre-eclampsia can lead to sudden massive blood loss requiring rapid transfusion support [10].
International guidelines, including those from the World Health Organization and professional
obstetric bodies, emphasize early identification of hemorrhage, restrictive transfusion strategies, and
the judicious use of blood components based on clinical assessment rather than hemoglobin levels
alone [11].

In contrast, transfusion practices in gynecology are often influenced by chronicity of blood loss and
planned surgical interventions. Abnormal uterine bleeding, gynecological malignancies, and benign
conditions such as fibroids and adenomyosis commonly present with long-standing anemia. In these
cases, optimization of hemoglobin levels prior to surgery is crucial, but inappropriate reliance on
transfusion instead of hematinic therapy remains a concern [12]. Audits have shown that a significant
proportion of gynecological transfusions are potentially avoidable with better preoperative planning
and anemia management.

Another important dimension of transfusion practice is patient safety. Blood transfusion carries
inherent risks, including acute and delayed immunological reactions, transfusion-associated
circulatory overload, transfusion-related acute lung injury, and transmission of infections [13].
Although these complications are relatively uncommon, their consequences can be severe. Rational
transfusion practices guided by audits can substantially reduce unnecessary exposure to these risks
while maintaining optimal patient outcomes.

Tertiary care hospitals play a critical role in managing complicated obstetric and gynecological cases
and serve as referral centers for surrounding regions. As such, they are major consumers of blood and
blood components. Regular auditing of transfusion practices in these settings is essential for
developing institution-specific guidelines such as Maximum Surgical Blood Order Schedules
(MSBOS) and strengthening hospital transfusion committees [14]. These measures ensure efficient
coordination between clinical departments and blood banks, leading to improved utilization and
reduced wastage.

In this context, the present study aims to audit blood utilization efficiency in obstetrics and
gynecological services at a tertiary care hospital. By evaluating transfusion rates, indications,
component usage patterns, and adherence to established transfusion principles, the study seeks to
identify gaps in current practices and propose evidence-based recommendations. Such data are vital
for optimizing transfusion protocols, enhancing patient safety, and ensuring judicious use of blood
resources in high-risk clinical settings [15].
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METHODOLOGY

Study Design and Setting: This study was conducted as a prospective observational audit of blood
transfusion practices in the Department of Obstetrics and Gynecology at a tertiary care teaching
hospital in India. The hospital functions as a major referral center catering to high-risk obstetric and
gynecological cases and has an attached licensed blood bank providing component therapy services.

Study Duration: The study was carried out over a seven-month period from March 2025 to
September 2025.

Study Population: The study population included obstetric and gynecological patients who received
blood transfusion during their hospital admission in the study period.

Inclusion Criteria

»  Obstetric patients in the antenatal, intrapartum, or postpartum period who received one or
more blood transfusions

»  Obstetric patients requiring transfusion for conditions such as anemia, antepartum
hemorrhage, postpartum hemorrhage, ectopic pregnancy, abortion, or intraoperative blood
loss

«  Gynecological patients who received blood transfusion during hospital admission for
indications such as abnormal uterine bleeding, fibroids, gynecological malignancies, anemia
correction prior to surgery, or operative blood loss

Exclusion Criteria
«  Patients who did not receive any blood transfusion during their hospital stay
«  Patients with incomplete or missing medical records related to transfusion parameters
»  Patients who received emergency transfusions outside the hospital prior to admission

Sampling Method and Sample Size: A universal sampling method was employed. All consecutive
obstetric and gynecological patients fulfilling the inclusion criteria and requiring blood transfusion
during the study period were included.

Based on an anticipated transfusion prevalence of 8.4%, a confidence level of 95%, and a margin of
error of 7%, the calculated minimum sample size was 60 patients. However, to enhance the robustness
of the audit and capture real-world transfusion practices, all eligible transfusion cases encountered
during the study period were analyzed.

Data Collection: Data were collected prospectively using a pre-designed, structured data collection
proforma. Information was obtained from:

»  Patient case records

«  Blood bank requisition forms

»  Laboratory investigation reports

*  Operation theatre notes

»  Imaging and clinical progress notes
All personal identifiers were removed to ensure confidentiality.

Study Variables: A comprehensive set of variables was recorded for each patient included in the
study to evaluate blood transfusion practices in obstetric and gynecological services.

Demographic and social variables included age, religion, area of residence (rural or urban), body
mass index (BMI), socioeconomic status, and occupation. These variables were collected to assess
the influence of socio-demographic factors on transfusion requirements and utilization patterns.

Clinical variables differed slightly between obstetric and gynecological patients. For obstetric
patients, data were recorded on obstetric status, including gravida, parity, booking status, and period
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of gestation. For gynecological patients, menstrual history was documented in detail, including cycle
duration, cycle flow, number of pads soaked per day, and the presence or absence of passage of clots.
Vital parameters such as pulse rate and blood pressure at presentation were noted for all patients. The
degree of anemia was classified as mild, moderate, severe, or very severe based on hemoglobin levels.
Clinical presentation at admission and prior intake of hematinics were also recorded.

Transfusion-related variables included the indication for blood transfusion, blood group and Rh type,
and the type of blood products transfused. Blood components administered were documented as
whole blood, packed red blood cells, platelets, fresh frozen plasma, combined transfusions, or
fibrinogen. The number of units transfused for each component was recorded for every patient.
Additionally, the occurrence and type of transfusion reactions, if any, were carefully documented and
classified.

Outcome Measures: The primary outcome measures of the study were the patterns and indications
of blood transfusion among obstetric and gynecological patients, as well as the type and quantity of
blood components utilized during the study period.

The secondary outcome measures included comparison of transfusion practices between obstetric and
gynecological patients, assessment of variability in transfusion practices based on clinical and
laboratory parameters, and identification of potential areas for improvement in blood utilization
practices to enhance patient safety and resource optimization.

Statistical Analysis: Data were entered into Microsoft Excel and analyzed using Statistical Package
for Social Sciences (SPSS) version 23. Categorical variables were expressed as frequencies and
percentages. Continuous variables were summarized as mean zstandard deviation or median where
appropriate. Chi-square test was used to assess associations between categorical variables. Student’s
t-test and analysis of variance (ANOVA) were applied for comparison of quantitative variables. A p-
value <0.05 was considered statistically significant

Ethical Considerations: The study was approved by the Institutional Ethics Committee prior to

initiation. Patient confidentiality was strictly maintained throughout the study, and all data were
anonymized prior to analysis.

EISSN 1303-5150 www.neuroguantology.com


http://www.neuroquantology.com/

Neuroquantology |Jan 2026 | Volume 24 | Issue 1 | Page 1-14| Doi: 10.48047/nq.2025.24.1.26001
Ahaan Sharieff, Audit of Blood Utilisation Efficiency in Obstetrics and Gynaecological Services at a Tertiary Care Hospital

RESULTS

A total of 160 patients who received blood transfusion during the study period (March—September)
were included, comprising 91 obstetric (56.9%) and 69 gynecological (43.1%) patients. Transfused
obstetric patients were significantly younger, whereas gynecological patients were predominantly
above 45 years of age (p < 0.001). The majority of patients in both groups belonged to rural areas,
had normal BMI, and were from the upper-lower socioeconomic class. A higher proportion of
obstetric patients were from the lower socioeconomic category (p = 0.04). Most transfused patients
in both groups were housewives, with no statistically significant difference in occupational status.

(Table 1)

Table 1. Combined Demographic Profile of Transfused Obstetric and Gynecological Patients

(n =160)
Variable Category Obstetrics (n =91) |[Gynecology (n =69) |p-value
Below 20 1(1.1%) 3 (4.3%)
21-25 25 (27.5%) 4 (5.8%)
26-30 34 (37.4%) 10 (14.5%)
Age group (years) [31-35 24 (26.4%) 10 (14.5%) <0.001*
36-40 6 (6.6%) 9 (13.0%)
41-45 0 (0%) 10 (14.5%)
Above 45 1 (1.1%) 23 (33.3%)
Rural 81 (89.0%) 54 (78.3%)
Residence 0.06
Urban 10 (11.0%) 15 (21.7%)
Underweight |17 (18.7%) 14 (20.3%)
Body Mass Index  [Normal 66 (72.5%) 49 (71.0%) 0.96
Overweight 8 (8.8%) 6 (8.7%)
Lower 28 (30.8%) 11 (15.9%)
Socioeconomic [ iddle |5 (5.5%) 7 (10.1%) 0.04*
status
Upper-lower (58 (63.7%) 51 (73.9%)
Housewife 73 (80.2%) 54 (78.3%)
Occupation 0.18
Employed 13 (14.3%) 15 (21.7%)
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Table 1. Combined Demographic Profile of Transfused Obstetric and Gynecological Patients
(n =160)

Unemployed |5 (5.5%) 0 (0%)

Statistical test: Chi-square test; *Statistically significant (p < 0.05)

Severe anemia was significantly more common among gynecological patients, whereas moderate
anemia predominated among obstetric patients. Table 2 shows the distribution of degree of anemia
among transfused patients.

Table 2. Distribution of Degree of Anemia among Transfused Patients

Degree of anemia Obstetrics (n=91) g])irézgology p-value
Mild 6 (6.6%) 2 (2.9%)

Moderate 60 (65.9%) 22 (31.9%)

Severe 20 (22.0%) 45 (65.2%) <0.001*
\ery severe 5 (5.5%) 0 (0%)

Total severe + very severe 25 (27.5%) 45 (65.2%)

Statistical test: Chi-square test; *Statistically significant (p < 0.05)

Obstetric transfusions were predominantly for anemia without active bleeding, while gynecological
transfusions were mainly due to hemorrhagic conditions and malignancy. Table 3 shows primary
indications for blood transfusion.

Table 3. Primary Indications for Blood Transfusion
Indication Obstetrics (n=91) Gynecology (n=69)
Asymptomatic anemia 55 (60.4%) 5 (7.2%)
Hemorrhagic conditions* 21 (23.1%) 44 (63.8%)
Ectopic pregnancy 9 (9.9%) —
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Table 3. Primary Indications for Blood Transfusion

Abortion-related 6 (6.6%) —
Gynecological malignancy — 14 (20.3%)
Correction of anemia prior to surgery — 2 (2.9%)
Other gynecological causes — 4 (5.8%)

*Hemorrhagic conditions include APH, PPH, AUB, fibroid-related bleeding.

PRBC-based component therapy was universally utilized in both groups, indicating appropriate
component-based transfusion practices. Table 4 shows the blood component utilisation pattern.

Table 4. Blood Component Utilization Pattern

Component transfused|Obstetrics (n=91)|Gynecology (n=69)|p-value
Packed RBCs (PRBCs) (91 (100%) 69 (100%) —
Whole blood 2 (2.2%) 0 (0%) 0.31
Fresh Frozen Plasma |5 (5.5%) 2 (2.9%) 0.46
Platelets 3 (3.3%) 2 (2.9%) 0.89
Combined transfusion (4 (4.4%) 2 (2.9%) 0.63

Statistical test: Chi-square / Fisher’s exact test

Most patients in both groups received 1-2 units of PRBCs, with no statistically significant difference
in transfusion volume. Table 5 shows the number of PRBC units transfused per patient.

Table 5. Number of PRBC Units Transfused per Patient

PRBC units|Obstetrics (n=91) Gynecology (n=69) |p-value
1 unit 38 (41.8%) 21 (30.4%)

2 units 36 (39.6%) 31 (44.9%) 0.29

>3 units |17 (18.6%) 17 (24.6%)

Statistical test: Chi-square test
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A significantly higher proportion of transfused obstetric patients were unbooked compared to

gynecological patients. Table 6 shows the booking status and transfusion.

Table 6. Booking Status and Transfusion

Booking status|Obstetrics (n=91)(Gynecology (n=69)|p-value
Booked 17 (18.7%) 21 (30.4%)

0.048*
Unbooked 74 (81.3%) 48 (69.6%)

Statistical test: Chi-square test; *Statistically significant (p < 0.05)

Blood transfusion was safe in both groups, with a very low incidence of transfusion reactions. Table

7 shows transfusion reactions.

Table 7. Transfusion Reactions

Gynecology (n=69)

Delayed / non-immunological reaction

Parameter Obstetrics (n=91)
Any transfusion reaction 1(1.1%) 0 (0%)
Acute immunological reaction 1(1.1%) 0

0 0
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DISCUSSION

The present study provides a comprehensive audit of blood utilization efficiency in obstetric and
gynecological services at a tertiary care hospital over a seven-month period. By analyzing transfusion
patterns, indications, component utilization, and patient characteristics, the study highlights important
differences between obstetric and gynecological transfusion practices and identifies areas for targeted
improvement.

A significant difference in age distribution was observed between obstetric and gynecological
patients, with gynecological patients predominantly belonging to the peri-menopausal and post-
menopausal age groups. This finding is consistent with national and international literature, where
gynecological transfusions are commonly associated with chronic conditions such as abnormal
uterine bleeding, fibroids, adenomyosis, and malignancies, which are more prevalent in older women
[2,12,16]. In contrast, obstetric transfusions largely involved women in the reproductive age group,
reflecting pregnancy-related physiological demands and complications [1,3].

The predominance of rural patients in both groups aligns with findings from Indian studies reporting
higher transfusion requirements among rural populations due to delayed healthcare access, poor
nutritional status, and late presentation to tertiary care centers [8,17]. The significantly higher
proportion of obstetric patients belonging to lower socioeconomic strata further underscores the
impact of social determinants on maternal health and transfusion needs, a trend also reported by
Sharma et al. and other Indian audits [8,18].

One of the most striking findings of this audit was the significantly higher prevalence of severe
anemia among gynecological patients compared to obstetric patients. Gynecological patients had
nearly fivefold higher odds of presenting with severe or very severe anemia. Similar observations
have been reported in studies from India and other low- and middle-income countries, where chronic
blood loss due to abnormal uterine bleeding and malignancy often leads to profound anemia before
medical attention is sought [16,19].

In contrast, moderate anemia was the predominant category among obstetric patients, consistent with
WHO estimates and Indian data showing high background prevalence of moderate anemia in pregnant
women [1,3]. This emphasizes the importance of effective antenatal screening and early correction
of anemia to reduce transfusion requirements during pregnancy and the peripartum period [11].

The indications for transfusion differed markedly between the two groups. Obstetric transfusions
were largely administered for anemia without active bleeding, whereas gynecological transfusions
were primarily driven by hemorrhagic conditions. This pattern mirrors findings from previous audits
in obstetrics and gynecology, where obstetric transfusions are often prophylactic or corrective for
anemia, while gynecological transfusions are frequently necessitated by ongoing blood loss [5,8,20].

The high odds of hemorrhagic indications among gynecological patients observed in this study are
comparable to reports from international studies, including audits from Oman and the United
Kingdom, which highlight abnormal uterine bleeding and malignancy as leading causes of transfusion
in gynecological practice [15,21]. These findings reinforce the need for early diagnosis and non-
transfusion-based management strategies, such as iron therapy and minimally invasive interventions,
wherever feasible.

The universal use of packed red blood cells (PRBCs) in both obstetric and gynecological patients
reflects adherence to modern transfusion principles favoring component therapy over whole blood
transfusion. This is in line with national guidelines issued by FOGSI and international
recommendations advocating targeted component therapy to minimize transfusion-related risks and
optimize blood utilization [5,6].
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The low and selective use of fresh frozen plasma and platelets in the present study suggests
appropriate clinical judgment and aligns with findings from transfusion audits in tertiary care settings,
where component therapy is increasingly standardized [9,14]. Minimal use of whole blood further
indicates improved transfusion practices compared to older studies that reported liberal whole blood
usage [22].

Most patients in both groups received one or two units of PRBCs, with no significant difference in
transfusion volume. This finding is consistent with restrictive transfusion strategies recommended by
international guidelines, which advocate transfusing the minimum number of units necessary to
achieve clinical stability [6,11]. Similar trends toward reduced transfusion volumes have been
reported in recent audits following the implementation of patient blood management (PBM) programs
[9,23].

Although gynecological patients showed a slightly higher tendency to receive three or more units,
this was not statistically significant and likely reflects the severity and chronicity of anemia rather
than inappropriate transfusion practices.

A significantly higher proportion of transfused obstetric patients were unbooked, highlighting
inadequate antenatal care as a major contributor to transfusion requirements. This observation is
consistent with Indian and global literature demonstrating that unbooked pregnancies are associated
with higher rates of anemia, obstetric complications, and emergency transfusions [17,24].
Strengthening antenatal services and early anemia detection could substantially reduce avoidable
transfusions in this group.

The extremely low incidence of transfusion reactions observed in this study is comparable to rates
reported in national hemovigilance data and international audits [13,25]. This reflects effective blood
bank practices, proper cross-matching, and adherence to transfusion protocols, reinforcing the overall
safety of transfusion services in the study setting.

Overall, the findings of this audit are consistent with national and international evidence and support
the rational use of blood components in obstetric and gynecological care. However, the high burden
of severe anemia among gynecological patients and the predominance of unbooked obstetric
transfusions highlight the need for strengthened preventive strategies, including early anemia
management, improved access to care, and regular transfusion audits to optimize blood utilization.
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CONCLUSION

This audit highlights distinct patterns of blood utilization in obstetric and gynecological services at a
tertiary care hospital. Obstetric transfusions predominantly involved younger, unbooked women with
moderate anemia, underscoring gaps in antenatal care and early anemia management. In contrast,
gynecological transfusions were largely driven by hemorrhagic conditions and severe anemia among
peri- and post-menopausal women, reflecting the chronicity of blood loss in gynecological disorders.
The universal use of packed red blood cells demonstrates adherence to component-based transfusion
practices, while the low incidence of transfusion reactions indicates a high level of transfusion safety.
However, the high burden of severe anemia among gynecological patients and the reliance on
transfusion for potentially preventable conditions highlight the need for strengthened preoperative
optimization, early hematinic therapy, and standardized transfusion protocols. Regular transfusion
audits, improved antenatal coverage, and implementation of patient blood management strategies are
essential to enhance blood utilization efficiency, optimize patient outcomes, and conserve scarce
blood resources.
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